A vast set of empirical evidence has been amassed over the past decade on the existence and direction of foreign direct investment (FDI)-generated horizontal and vertical spillovers. Overall, the results are mixed, and suggest that the theoretical postulated spillover effects often do not automatically materialize just because a country is able to attract FDI in the first place. As a result, more and more research has been devoted to understanding the various conditions that may explain these mixed results. Using a cross-section of more than 25,000 domestic manufacturing firms in 78 low-and middle-income countries from the World Bank's Enterprise Surveys Indicator Database we assess how mediating factors influence productivity spillovers to domestic firms from FDI. We differentiate between three types of mediating factors: (i) a foreign investor's spillover potential, (ii) a domestic firm's absorptive capacity, and (iii) a country's institutional framework. We find that all three affect the extent and direction of FDI spillovers on domestic firm productivity. Moreover, we find that the impact of mediating factors depends on domestic firms' productivity and the structure of foreign ownership.
INTRODUCTION
A vast set of empirical evidence has been amassed over the past decade on the existence and direction of foreign direct investment (FDI)-generated horizontal and vertical spillovers (for a review of the literature, see for example Görg and Greenaway 2004 , Lipsey and Sjöholm 2005 , Smeets 2008 , and Havranek and Irsova 2011 . Overall, the results are mixed, and suggest that the theoretical postulated spillover effects often do not automatically materialize just because a country is able to attract FDI in the first place. As a result, more and more research has been devoted to understanding the various conditions that may explain these mixed results. Three major types of mediating factors have been identified, including (i) characteristics of foreign firms, which mediate spillover potential; (ii) characteristics of domestic firms, which mediate absorptive capacity to internalize spillovers; and (iii) differences in host country factors (Castellani and Zanfi 2003, Lipsey and Sjöholm 2005) , which mediate both domestic and foreign firm characteristics as well as the transmission channels for spillovers (Paus and Gallagher 2008) .
Using a cross-section of more than 25,000 domestic manufacturing firms in 78 low-and middle-income countries (LMICs) from the World Bank's Enterprise Surveys Indicator Database, we assess how mediating factors influence productivity spillovers to domestic firms from FDI. This paper contributes to the growing body of research on mediating factors for FDI spillovers in several ways:
First, most studies are limited to examining a single mediating factor, with the majority focusing on the absorptive capacity of domestic firms. Fewer studies analyze the role of foreign investors or host country characteristics and the institutional context for FDI-enhanced productivity spillovers. To our knowledge, only Havranek and Irsova (2011) control for all three types of mediating factor. Their meta-analysis uses the t-statistic of existing FDI spillover estimates from other studies as the dependent variable. In contrast, this study estimates the impact of FDI directly on productivity, and introduces all three types of mediating factors in the form of interaction terms with the FDI spillover variable, which -to our knowledge -has not been done before. While the methodological approach of this study is similar to Blalock and Gertler (2009) , their study focuses only on a domestic firm's absorptive capacities.
Second, related to the relatively low number of studies that take into account the characteristics of foreign investors is the fact that studies have neglected the specific dynamics within global value chains (GVCs). Global production networks are "led by large firms based typically in the industrialized countries, and relying often on complex networks of suppliers around the world" (Milberg and Winkler 2013) . The potential for FDI spillovers, however, is determined by the GVC in which foreign firms operate and by the specific GVC dynamics, including the FDI motive and sourcing strategy, among others (Paus and Gallagher 2008) . This study addresses this gap in the literature by including two measures that proxy for foreign investors' FDI motive and sourcing behavior.
Third, most studies adding mediating factors focus on one or a few variables only. Even the meta-analysis by Meyer and Sinani (2009) cover only seven institutional variables 3 . This study takes a more comprehensive approach, focusing on four variables reflecting the FDI spillover potential, six variables representing a domestic firm's absorptive capacity, and eleven variables covering national characteristics and the institutional framework.
Fourth, as mentioned above, most studies -with the exception of meta-analyses (e.g. Sinani 2009, Havranek and Irsova 2011 ) -tend to focus on a specific country setting. While such studies have the advantage to examine a specific locational context, using a cross-section of 78 LMICs allows us to study the mediating factors at a more general level and avoid the risk of country bias. Grünfeld 2006) 4 . Views on the role of the technology gap for FDI spillovers conflict. Some studies find that a large technology gap is beneficial for local firms since their catching-up potential increases (Findlay 1978; Wang and Blomström 1992; Smeets 2008) . Other studies argue that local firms might not be able to absorb positive FDI spillovers if the technology gap between the multinational and local producers is too big or too small (e.g. Blalock and Gertler 2009) .
The literature suggests that there is solid evidence for the supportive role of R&D in local firms in high-income countries, e.g. Spain (Barrios and Strobl 2002; Barrios et al. 2004 ), the US (Keller and Yeaple 2009) , Ireland (Barrios et al. 2004) , and Sweden (Karpaty and Lundberg 2004) , among others. There are also studies confirming the supportive role of R&D in domestic firms for developing or emerging countries, including the Czech Republic (Kinoshita 2001) , India (Kanturia 2000 (Kanturia , 2001 (Kanturia , 2002 , Hungary and Slovakia (Damijan et al. 2003) , and Indonesia (Blalock and Gertler 2009) , among others. One exception is Damijan et al. (2003) finding a negative role of firm-level R&D on FDI spillovers for Estonia and Latvia (reported in Crespo and Fontura 2007) .
A domestic firm's ability to absorb foreign technology might also be positively related to its share of skilled labor. Blalock and Gertler (2009) , for example, find that the proportion of employees with college degrees significantly increases domestic firms' productivity gains from FDI in Indonesian manufacturing. However, Girma and Wakelin (2007) only confirm such a finding for smaller firms in the U.K. -they find that FDI does not affect large firms with a high proportion of human capital, as these firms are probably the most similar to multinationals in terms of technology and market share. In contrast, Sinani and Meyer (2004) find for a sample of Estonian firms that a larger share of human capital reduces the positive spillover effects for domestic firms, but increases it for large firms. Their explanation for this contradicting result is that the competition effect might reduce workers' possibility to extract additional rents from local firms, since multinationals tend to pay better wages. The competition effect might also enable larger firms to keep skilled workers compared to smaller firms who might lose skilled workers to foreign firms.
Firm size has been positively related to a domestic firm's capacity to absorb FDI spillovers (e.g. Jordaan 2011b for Mexico). Larger firms may be better positioned to compete with multinationals and to imitate their tools (Crespo and Fontoura 2007) . Analogously, larger firms may pay better wages and therefore find it easier to attract workers employed by multinational firms. Larger firms might also be more visible, e.g. organized in associations, and, thus, more likely selected as local suppliers by foreign firms. While Aitken and Harrison (1999) find negative spillovers from FDI on domestic plants in Venezuela, these effects are only significant for firms with less than 50 employees. This suggests that smaller firms are less competitive and less capable of absorbing positive spillover effects. In contrast, other studies find that small and medium-sized firms benefit more strongly from FDI spillovers, especially those firms with a higher proportion of skilled labor (e.g. Girma and Wakelin 2007; Sinani and Meyer 2004) .
Several aspects of domestic firm location have shown to be important for the extent of productivity spillovers from FDI. Barrios, Luisito, and Strobl (2006) find evidence that foreign firms collocating (agglomeration) in the same sector and region significantly increase productivity and employment of local manufacturing firms in Ireland. Some studies contest the positive role of agglomeration for a firm's absorptive capacity. For example, while Sjöholm (1999) confirms positive spillover effects when FDI is measured at the country-sector level in Indonesia, he finds negative spillovers when foreign presence is measured at the region-sector level. Aitken and Harrison (1999) and Yudaeva et al. (2003) find similar results for Russia.
Besides agglomerations, studies focused on other aspects of location. Firm location in special economic zones, for example, can have a negative impact on FDI spillovers if the zone focuses on export processing combined with a high percentage of imported inputs (Abraham et al. 2010 ).
More regional development (e.g. Ponomareva 2000 , Torlak 2004 , Girma 2005 , Girma and Wakelin 2007 and a domestic firm's geographical proximity to multinational firms (Girma and Wakelin 2007, Resmini and Nicolini 2007) seem to have a positive effect.
Exporting has been linked to a domestic firm's absorptive capacity for at least two reasons. First, local exporting firms are generally characterized by a higher productivity, be it via learningby-exporting or self-selection into exporting, rendering them more competitive to bear up against negative rivalry effects created by multinationals (Crespo and Fontoura 2007) . Second, the more a local firm exports, the lower will competitive pressures from multinational firms be felt (assuming that the multinational firm does not enter the same export market), hence, the incentive to improve, which lowers the extent of positive FDI spillovers. However, studies show no clear evidence whether exporting increases or lowers the productivity gains from FDI. While several studies find evidence for lower productivity gains for exporters (e.g. Blomström and Sjöholm 1999 , Ponomareva 2000 , Sinai and Meyer 2004 , Abraham et al. 2010 , and Du, Harrison, and Jefferson 2011 . In contrast, some studies find that the gains from FDI are larger for exporting firms (e.g. Barrios and Strobl 2002 , Schoors and van der Tol 2002 , Lin at al. 2009 , Jordaan 2011b ).
Host Country Characteristics and Institutional Framework
Labor market regulations can influence the effect of FDI on domestic firms via various channels, including the amount and type of FDI being attracted in the first place, the domestic firm's absorptive capabilities, and the frequency of labor turnover as a transmission channel of spillovers. Using firm-level data for 19 Western and Eastern European countries between 1998 and 2001 Javorcik and Spatareanu (2005) , for instance, find that higher absolute and relative labor market flexibility compared with the foreign investor's home country has a positive impact on the likelihood of foreign investment. Besides the amount of FDI, labor market regulations also affect domestic firm's absorptive capacities. In a recent study, Hale and Long (2011) conclude that labor market regulations in general, and wage constraints in particular, affect the level of skills in a firm and, thus, their absorptive capacity. Labor market regulations directly affect the frequency of labor turnover and, thus, the transmission channel. Overly rigid labor markets can reduce the possibility for labor turnover and FDI spillovers. However, overly flexible labor markets may result in frequent labor turnover, lowering the possibility of domestic workers to acquire skills and knowledge in foreign firms.
A few studies stress the role of financial markets in developing countries as a mediating factor for the absorption of spillovers (Alfaro et al. 2010; Havranek and Irsova 2011) . Multinationals can have an ambivalent impact on access to finance for local firms. They might ease access to finance by bringing in scarce capital to developing countries, but if multinationals borrow from local financial institutions, they might increase local firms' financing constraints (Harrison, Love, and McMillan 2004) . This, in turn, can influence a local firm's absorptive capacity and, thus, actual FDI spillovers. Harrison et al. (2004) find evidence for the second effect using firm-level data for a cross-section of 38 high-and low-income countries.
Other studies look explicitly at the role of financial development -representing access to finance -for FDI spillovers. Studies find that well-developed financial markets may facilitate a domestic firm's absorptive capacity linkages. Agarwal, Milner, and Riaño (2011) , for instance, find that FDI spillovers are lower or even negative for Chinese manufacturing firms that are credit-constrained. Javorcik and Spatareanu (2009) find that less liquidity-constrained firms are more likely to self-select into supplying multinationals. Havranek and Isrova (2011) , in contrast, find evidence for lower FDI spillovers in more developed financial systems. This implies that while access to finance in general should be easier for local suppliers, competition with foreign investors for limited financial resources might also increase with financial development, reducing local firms' absorptive capacity (second effect above).
The share of human capital at the firm-level is influenced by the local innovation and learning infrastructure. Meyer and Sinani (2009) , for instance, include three measures of a country's availability of human capital and show evidence that the share of workers with tertiary education, the R&D intensity in the private sector, and the number of patents per billion US dollars granted to host country residents significantly affect FDI spillovers. This relationship takes a U-shaped form, i.e. only below or above certain threshold levels of human capital does the extent of spillovers increase (Meyer and Sinani 2009 ). Tytell and Yudaeva (2007) find evidence for Romania that productivity spillovers from FDI in manufacturing are significantly lower in regions with a low share of education.
Most countries have established special policies to attract FDI, including the establishment of investment promotion agencies and a wide range of fiscal incentives. Du et al. (2011) find for China that foreign firms enjoying investment subsidies generate positive backward spillovers, whereas foreign firms not enjoying such subsidies actually generate negative spillovers. In addition, this study finds that foreign firms enjoying tax exemption from value added taxes generate higher forward spillovers than foreign firms that are not exempt from these taxes.
A country's trade policy shapes the amount and type of foreign investment and, thus, influences the potential of FDI spillovers. Open trade regimes may be more likely to attract foreign investors than inward-oriented regimes, since they are less constrained by the size and efficiency of the local market in the first case (Crespo and Fontoura 2007) . Foreign investors might also be more export-oriented in an open setting, increasing chances for local suppliers to become exporters, too. Moreover, foreign investors in an open trade setting are globally more integrated and therefore adopt the newest technologies (Meyer and Sinani 2009 ). Others, however, argue that foreign investors in an outward-oriented trade setting might focus more strongly on international distribution and marketing, while foreign firms in an inward-oriented policy regime might bring newer technologies to the host countries (Crespo and Fontoura 2007) .
Trade policy also affects domestic firms. Local firms in an open trade regime are more exposed to competitive pressures through international trade competition which will prepare them to better absorb FDI spillovers. Overall, studies confirm that FDI spillovers are larger in countries that are more open towards trade (Meyer and Sinani 2009; Du et al. 2011, Havranek and Irsova 2011) .
Weak institutions -including corruption, red tape, or intellectual property rights -are linked to protectionism with regard to local firms, network-driven business practices, and inefficient markets. Foreign investors may, in such cases, be constrained from exploiting fully their competitive advantages. This may influence the type of FDI attracted in the first place, as well as the domestic firms' absorptive capacities. Empirical evidence is mixed. Using firm-level data for 17 emerging countries over the period 2002 , Gorodnichenko, Svejnar, and Terrell (2007 find no evidence that the extent of FDI spillovers is affected by the degree of corruption (measured as bribes) or red tape (measured as manager's time spent with officials). Measuring transparency with a corruption perception index, Meyer and Sinani (2009) find evidence that a country's level of transparency has a U-shaped effect on FDI spillovers, i.e. countries with a medium level of transparency benefit the least from FDI, while countries with a low and high level of transparency benefit show stronger FDI spillovers.
Finally, competitive pressures from multinational firms might be lower if the local firm already faces a high level of competition at the sectoral level. As in the case of exports, local firms in competitive sectors might have a lower incentive to improve, resulting in lower benefits from FDI spillovers. Sinani and Meyer (2004) confirm that more sectoral competition both of foreign firms and of domestic firms have a positive impact on the growth of sales of local firms in Estonia, but do not control for the interaction of competition with FDI. On the other hand, local firms could be better equipped to benefit from positive demonstration effects. Barrios and Strobl (2002) The total effect of FDI on productivity is given by β + γMF. Our coefficient of interest is γ. The total effect of FDI on productivity will be larger (smaller resp.) than β if the coefficient of the interaction term is positive (negative resp.), i.e. γ > 0 (γ < 0 resp.).
Following the literature, we use the share of foreign output as percentage of total output at the sectoral level as our measure of intra-industry FDI spillovers. 5
where i ∈ sct indicates a firm in a given sector s of country c at time t, Y i is firm-level output in a given sector of country c at time t, and Y i for is output if the firm is foreign. As common in the literature on FDI, we only consider firms as foreign with a foreign ownership of 10 percent or higher.
This measure of intra-industry FDI spillovers in the strict sense captures only horizontal spillovers. However, since sectors are defined at a broad level (see Appendix C), FDI spillovers are likely to capture some vertical spillovers. For example, 'auto and auto components' includes both final automotive producers and suppliers of automotive components -thus, FDI in this sector could impact on both domestic final producers of cars as well as domestic suppliers of auto components. Similar situations are also likely in sectors such as food, electronics, and chemicals and pharmaceuticals.
To capture firm-level productivity, we use labor productivity, LP, defined as value added per worker. LP measures are only available for manufacturing sectors. 6 Since labor productivity is mainly determined by capital intensity, we add firm-level capital intensity, defined as capital stock 7 per worker, in logarithms as an explanatory variable to each specification in order to avoid an omitted variable bias. This yields the following estimation equation:
Since we are only interested in spillovers from foreign to domestic firms, we will run the regressions across domestic firms only. In a first step, we will run the baseline regressions as specified in equation (3) using ordinary least squares (OLS).
The cross-sectional nature of our dataset (see section 3.2), however, renders the identification of a causal relationship between FDI spillovers and domestic firm productivity difficult. Foreign firms may be attracted into a specific sector in a country because of some unobserved characteristics that are correlated with domestic firm productivity. Aitken and Harrison (1999) find that controlling for such unobservable effects at the country-sector level leads to negative spillovers, while not controlling for fixed country-specific sector effects reserves the impact.
To control for such effects adequately, we would need to include fixed country-sector effects, which is not possible using cross-sectional data, as those would be perfectly correlated with the spillovers variable. One alternative approach to address this issue is to instrument for FDI spillovers. Only few studies used instruments to address the potential endogeneity between FDI spillovers and domestic firm productivity. Haskel et al. (2007) instrument their sectoral FDI spillover variable for the UK with sectoral inward FDI data from the US. Similarly, in his study on Mexican manufacturing firms, Jordaan (2011a) uses the US sectoral foreign employment share as instrument for his sectoral FDI spillover measure.
In their study on FDI spillovers in the US, Keller and Yeaple (2009) use contemporaneous changes in shipping costs and tariffs and lagged levels of the real exchange rate interacted with industry dummies to instrument for sectoral FDI spillovers and imports. Studying the relationship between FDI and export upgrading, Harding and Javorcik (2012) instrument for inward FDI flows and stock to the US by using information on industry-level targeting of investment promotion agencies. In a second step, we will estimate the regressions using an instrumental variables twostage least squares (IV 2SLS) approach.
Data and Instruments
The World Bank Enterprise Analysis Unit recently published the Enterprise Surveys Indicator Database. 8 This publication covers 215 enterprise surveys for 126 countries over the period 2006 to 2010. Enterprise surveys represent a comprehensive source of firm-level data in emerging markets and developing economies. One major advantage of the enterprise surveys is that the survey questions are the same across all countries. Moreover, the Enterprise Surveys represent a stratified random sample of firms using three levels of stratification: sector, firm size, and region. Sectors are based on the ISIC Rev. 3.1 classification, but in some cases are further aggregated.
The Enterprise Surveys Indicator Database covers a wide range of indicators on firm characteristics, the business environment, innovation and technology, and workforce and skills among others. We merged this dataset with data on firm-level output, value added, and capital stock obtained from the Enterprise Analysis Unit of the World Bank. 9 All local currencies have been converted into US dollars and deflated using a gross domestic product (GDP) deflator in USD (base year 2000). Exchange rates and GDP deflators have been obtained from the World Development Indicators (WDI).
We apply the following rules to the dataset: (i) We include only the most recent Enterprise Surveys for each country; (ii) We include only countries that cover foreign firms in the surveys 10 ; (iii) We drop high-income countries to cover only emerging or developing countries 11 ; and (iv) We drop countries for which we cannot calculate our FDI spillover measure due to unavailable output data. We focus only on the effects of productivity spillovers on domestic manufacturing firms, since productivity measures were unavailable for services firms.
The procedure above results in more than 25,000 domestic firms and 3,400 foreign firms in 78 countries covering eleven manufacturing sectors. The list of countries, year of most recent survey and number of domestic and foreign manufacturing firms by country can be found in Appendix B.
We combine these firm-level data with country-level data to control for national characteristics, including a country's institutional framework. The data source for each variable is indicated in section 3.5. Data for the national variables are aligned with the survey year of a country's enterprise survey (see Appendix B for information on survey years). In a few cases where national data were unavailable for the specific survey year, we choose the observation of the nearest available year.
We include three different instruments for FDI spillovers. The selection of these instruments is based on the assumption that the instruments are correlated with the FDI spillover variable, but not with domestic firm productivity in the country of interest. First, we take advantage of the fact that for many countries the Enterprise Surveys Indicator Database publishes surveys for more than one year. Based on the previous year for such countries, we are able to calculate the sectoral spillover variable as defined in equation 2 to be used as an instrument. For some countries we have to rely on the previous version of the Enterprise Surveys Indicator Database which covers the period 2002-2005. 12 In most cases, the time lag between the original and lagged spillover variables covers between two and four years. Therefore, it is safe to assume that the instrument is correlated with the spillover variable in t, but not correlated with domestic firm productivity in t.
Second, we add a sectoral measure of sector targeting by investment promotion agencies which is similar to the approach of Harding and Javorcik (2012) . 13 The measure equals 1 if a sector has been targeted by a country's investment promotion agency in a certain year and 0 if not. As our spillover measure reflects FDI presence rather than FDI flows, we aggregate the dummies over the period 2000 to 2004 to obtain a measure of total length of sector targeting in the early 2000s. The sum can range from 0 (no targeting over this period) to 5 (continuous targeting over this period). To control for non-linearities, we use the measure in natural logarithms, i.e. ln(total sector targeting + 1). We believe that total sector targeting is well-suited as an instrument, as it is correlated with the FDI spillover variable, but not with domestic firm productivity -especially since there is a time lag between these two measures.
Finally, following Keller and Yeaple (2009) , we include sectoral tariffs obtained from the World Bank WITS Database. The data are based on the WTO NAMA method (effectively applied rates). Since some of our sectors are more aggregated than the original ISIC Rev. 3.1 classification, we aggregate tariffs up using import shares as weights. Tariff data are aligned with the survey year of a country's enterprise survey. In a few cases where tariff data are unavailable for the specific survey year, we choose the observation of the nearest available year before the survey year.
Measures of Foreign Spillover Potential
We now turn to the mediating factors MF. In a first step we present measures of FDI spillover potential at the sectoral level based on available data in the Enterprise Surveys Indicator Database. All of the following variables are averages across all foreign firms within a specific sector of a country.
• own = a sector's average percentage of foreign ownership in a country; • market = a sector's average percentage of FDI sales to the domestic market in a country. This measure serves as a proxy for a sector's average FDI motive in a country, whereby a higher share is associated with market-oriented FDI;
• inp = a sector's average percentage of domestic input purchases of FDI firms in a country. This measure captures a sector's average sourcing strategy of foreign firms in a country, whereby a higher share is associated with more local sourcing; • tech = iso + tech_for + website + email with 0 <= tech <= 4, where iso = 1 if firm owns internationally-recognized quality certification and 0 otherwise, tech_for = 1 if firm uses technology licensed from foreign firms and 0 otherwise, website = 1 if firm uses own website to communicate with clients or suppliers, email = 1 if firm uses email to communicate with clients or suppliers. The technology indicator serves as a proxy for a sector's average FDI technology intensity in a country.
Measures of Absorptive Capacity
In a second step, we include the following measures of absorptive capacity that were available in the Enterprise Surveys Indicator Database.
• gap = domestic firm's LP relative to median LP of multinational firms in a country's sector in natural logarithms; • tech = domestic firm's technology indicator as defined in previous section, where tech ∈ {0, 1, 2, 3, 4}. The technology indicator serves as a proxy for R&D intensity which is unavailable; • skills = domestic firm's share of high-skilled labor in firm's total labor force; • size = domestic firm's total number of permanent and temporary employees in natural logarithms; • aggl = region's total number of manufacturing and services firms as percentage of a country's total number of manufacturing and services firms. This measure is a proxy for urbanization economies (locational advantages) and covers both domestic and foreign firms 14 ; • exp = domestic firm's share of direct or indirect exports in firm sales.
Measures of National Characteristics and Institutions
In a third step, we turn to mediating factors at the national level. We include the following country-level variables into the model.
• labor = measure of labor freedom in natural logarithms from the Heritage Foundation and captures labor market institutions. The variable ranges from 0 to 100 (highest labor freedom) and includes various aspects of the legal and regulatory framework of a country's labor market, such as minimum wages; laws inhibiting layoffs; severance requirements; and measurable regulatory burdens on hiring, hours, etc. The measure is mainly based on data from the World Bank's Doing Business study; • finance = measure of financial freedom in natural logarithms from the Heritage Foundation. The variable measures banking efficiency as well as a measure of independence from government control and interference in the financial sector with scores ranging from 0 to 100 (highest financial freedom). This measure relies on various underlying data sources, including (in order of priority) the Economist Intelligence Unit, the International Monetary Fund, the Organisation for Economic Co-operation and Development, and official government publications of each country, among others; • educ1 = government spending on education as percentage of GDP from the World Bank's WDI database;
• educ2 = people with completed secondary and tertiary education as percentage of population aged 15 and over from Barro and Lee (2010) 
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Overall Results
In the following, we apply OLS and IV 2SLS regressions. All regression results follow equation (3) and include sector, subnational region, and year fixed effects. Standard errors are robust to heteroscedasticity and clustered at the country-sector level. FDI spillovers are defined as in equation (2). The summary statistics are reported in Appendix D. Our data sample only includes domestic manufacturing firms, i.e. all firms with a foreign ownership share of less than 10 percent (see Appendix A). Table 1 shows how the FDI spillover potential influences domestic firm productivity. Foreign firm characteristics are averages across all foreign firms within a specific sector of a country. To rule out the possibility that the impact of a foreign firm characteristic on FDI spillovers which we observe is not the result of another foreign firm characteristic for which we do not simultaneously control, we assess the correlation of foreign firm characteristics with each other. The correlation matrix (available upon request) reassures us that foreign firm characteristics show a very low correlation of at most 0.26. Note: p * < 0.1, p ** < 0.05, p *** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects (see equation 3). Standard errors are clustered at the country-sector level. Besides the three instruments described in section 3.2, columns 7 and 9 include a fourth instrument for the interaction term of FDI spillovers with market (column 6) and inp (column 8) (see description in text).
Columns 1 to 4 report the OLS regression results, while columns 5 to 10 show the IV 2SLS regression results. 15 As could be expected, capital intensity shows a positive and significant effect on labor productivity. More importantly for this paper, horizontal FDI spillovers mostly show a negative effect on labor productivity of domestic firms, although they are only significant in column 2. What may explain the negative FDI spillovers? In the short term, local firms might face losses in their market share due to increased competition (competition effect). This is likely to impact high productivity firms more (as they are more likely to be in direct competition with FDI in both domestic and export markets), and may explain why our results show a stronger impact for high productivity firms. Loss of market share, in turn, requires them to produce at higher average unit-costs, as a declining amount of output shifts them left on the economies-of-scale curve (Harrison 1994; Aitken and Harrison 1999; Crespo and Fontoura 2007) . It is also more likely in the short term that foreign firms bid away high quality labor from domestic firms by offering higher wages and benefits (labor turnover effect), resulting in a potentially negative spillover effect (Sinani and Meyer 2004 , Hoekman and Javorcik 2006 , Crespo and Fontoura 2007 .
Both effects can reverse in the medium to long term, if domestic firms become more productive due to increased competition and start to absorb skilled workers from multinationals. Given that our data sample only allows us to control for short-term effects, as we cannot add lagged FDI spillover variables, the negative coefficients on the FDI spillover variable are not surprising. Moreover, they are in line with other studies rejecting the existence of positive intra-industry FDI spillovers (Havranek and Irsova 2011) or studies that find negative intra-industry spillovers (e.g. Aitken and Harrison 1999 , Djankov and Hoekman 2000 , Konings 2001 , among others). 16 15 The number of observations is lower in the IV 2SLS regressions since not all instruments are available for all countries (see summary statistics in Appendix D). 16 Görg and Strobl (2001) and Görg and Greenaway (2004) , however, argue that studies using cross-sectional data tend to find positive FDI spillovers, which they relate to potential time-invariant effects across units (firms or sectors) that are correlated with the FDI spillover variable DOI: 10.7172/2353-6845.jbfe.2015.1.4
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A sector's average share of foreign ownership in a country (own) shows a positive coefficient sign, but is insignificant (columns 1 and 5). The interaction terms with a sector's average percentage of FDI sales to the domestic market in a country (market) has a significantly positive effect on domestic firms' productivity in the OLS regressions (column 2), confirming our hypothesis that market-seeking FDI is more likely not only to provide a higher spillover potential, but also to translate into more positive actual spillovers.
Since the market variable might be influenced by the productivity of domestic competitors, we additionally instrument for the interaction term of FDI spillovers with the market variable in column 7. We choose the sectoral average number of days to clear direct exports through customs in a country (in natural logarithms) from the Enterprise Surveys Indicator Database as an inverse instrument. One could argue that longer waiting times at customs motivate foreign firms to rely more strongly on the host market for sales. The coefficient signs in the IV 2SLS regressions are also positive, but insignificant (columns 6 and 7). However, the Hansen J-test of over-identifying restrictions implies that the instruments are not accepted in these specifications.
Analogously, a sector's average percentage of domestic input purchases of FDI firms in a country (inp) might be endogenous, as the sectoral share of inputs purchased locally might be influenced by domestic firm productivity. We therefore additionally instrument for the interaction term of FDI spillovers with the inp variable in column 9, using the sectoral average number of days to clear imports through customs in a country (in natural logarithms) from the Enterprise Surveys Indicator Database as an inverse instrument. The argument for this choice of instrument would be that longer waiting times at customs may motivate foreign firms to source more inputs from the domestic market. The IV 2SLS regressions show that the interaction term with inp has a positive coefficient sign (columns 8 and 9), while it is negative in the OLS regression (column 3). Both interaction terms are insignificant. The interaction term with sectoral FDI technology intensity in a country (tech) has a negative but insignificant impact in both regressions (columns 4 and 10), rejecting the findings of a positive impact (e.g. Buckley et al. 2007 , Lin et al. 2009 ).
Unfortunately, many results fall short of the thresholds of statistical significance, which could be related to heterogeneous productivity levels of domestic firms (Girma and Görg 2007) . We therefore examine the dynamics of productivity at different points of the distribution in a next step.
The Role of Domestic Firm Productivity
We split our sample into three productivity groups: LP <= 33.33 percentile (low-productivity firms); 33.33 percentile < LP <= 66.67 percentile (medium-productivity firms); and LP > 66.67 percentile (high-productivity firms). The IV 2SLS regression results by productivity level are shown in Tables 2 and 3. The FDI spillover variable mostly shows negative coefficient signs for all types of firms, but is rarely significant. We detect clear differences across the three types of domestic firms. Capital intensity shows a constantly positive effect on labor productivity, but the impact is strongest for high-productivity firms, followed by low-productivity firms and medium-productivity firms.
without being caused by it (endogeneity). For example, foreign firms may invest more strongly in more productive sectors, which would result in a positive association between sectoral FDI and productivity, although we would have a case of reverse causality. However, as this example shows, endogeneity tends to be a bigger problem for sector-level studies than for firm-level studies, especially if the latter control for sector-fixed effects. The interaction term with foreign ownership share (own) is insignificant for all types of firms (Table 2, columns 1 and 7; and Table 3 , column 1). The interaction term with FDI sales to the domestic market (market) is positive and significant for both low-and medium-productivity firms, but more so for low-productivity firms (Table 2 , columns 2, 3, 8 and 9). While market-seeking FDI provides a higher spillover potential, the underlying transmission channels, however, seem to be different for both types of firms. It is more likely that medium-productivity firms benefit from competition and demonstration effects, while low-productivity firms may rather benefit from potential integration in supply chains and labor turnover.
A sector's average percentage of domestic input purchases of FDI firms in a country (inp) also shows a positive and significant impact for low-and medium-productivity firms (Table 2 , columns 4 and 10). Our results suggest that more local sourcing is associated with more positive FDI spillovers to domestic firms. Various transmission channels between foreign firms and domestic suppliers are thinkable, e.g. the demand and assistance effect, diffusion effect, availability and quality effect as shown in Appendix A (see Farole et al. 2014 for more details). Again, the effects are stronger for low-productivity firms which may be the result of their higher catching-up potential.
The interaction term with foreign technology intensity (tech) is negative, but insignificant for all types of firms (Table 2, columns 6 and 12; Table 3 , column 6). However, the p-value is lower for high-productivity firms, implying that a smaller technology gap between high-productivity domestic firms and foreign firms renders it more difficult for the former to absorb foreign technology.
In sum, the results show that low-and medium-productivity firms benefit more strongly from foreign presence than high-productivity firms in terms of both significance and coefficient sign.
The Role of Foreign Ownership Structure
In a next step, we also assess whether the results depend on the structure of foreign ownership, as discussed in section 2.1. We therefore calculated two variants of the FDI spillover variable in equation two: (i) FDI spillovers based on firms with full-foreign ownership, defined as a foreign participation of 100 percent, and (ii) FDI spillovers based on firms with partial foreign ownership, defined as foreign participation of at least 10 percent but less than 100 percent. Appendix C shows the number of foreign firms by structure of foreign ownership.
Analogously, we also calculated the average foreign firm characteristics in a sector and country, as described in section 3.3, based on fully-owned and partially-owned foreign firms only. Column 1 to 6 show the results for full foreign ownership, while columns 7 to 12 focus on the results for partial foreign ownerships. While foreign firms in a country's sector sell on average 67.5 percent to the domestic market (market), this share is 69 percent for partial FDI versus 65 percent for fully-owned FDI. Similarly, average purchases from local sources in a country's sector (inp) are 57 percent for all foreign firms, but the split sample shows it is almost 60 percent for partially-owned FDI and only 55 percent for fully-owned FDI (see summary statistics in Appendix D). These summary statistics alone suggest that partially-owned foreign firms are more integrated into domestic markets than fully foreign-owned firms, and may indicate a higher spillover potential for partially-owned foreign firms. Note that the model dropped the sectoral foreign ownership variable (own) for fully-owned FDI, as the value, by definition, is 100 percent for every sector (column 1). The interaction term with foreign firms' sales to the domestic market (market) is positive but only significant for fully foreign-owned FDI (column 3), implying that spillovers from market-oriented FDI are more beneficial from foreign firms with full ownership, possibly due to their higher willingness to transfer technology Louri 2002, Taaki 2005) .
The interaction term with foreign firms' share of local inputs (inp) is positive and significant for partially foreign-owned FDI (column 10), suggesting that local sourcing increases the productivity spillovers from foreign firms with local participation, possibly due to the existence of more vertical linkages (Javorcik and Spatareanu 2008) . On the other hand, more local sourcing reduces the spillovers from fully-owned FDI which is insignificant.
Overall, the results cannot give a clear answer whether full or partial foreign ownership translates into higher FDI spillovers, since the latter also depend on the foreign firm's FDI motive and sourcing strategy. Table 5 shows the regression results for domestic firms' absorptive capacities. Columns 1 to 6 report the estimates using OLS, while columns 7 to 12 show the results using IV 2SLS. Again, we need to rule out the possibility that the observed impact of a firm's absorptive capacity on FDI spillovers does not pick up another absorptive capacity for which we do not simultaneously control. The correlation matrix (available upon request) shows that in almost all cases absorptive capacities have a correlation which is lower than 0.33. Only firm size and technology intensity show a correlation of 0.52, which still lies within an acceptable range. FDI spillovers show a negative and often significant impact on labor productivity, except for columns 1 and 7. Interestingly, the results clearly indicate that the FDI spillover variable in the OLS estimates is upward biased compared to the IV 2SLS estimates, confirming the results by Aitken and Harrison (1999) who find that foreign firms might be attracted to more productive industries which OLS estimates using cross-sectional data cannot adequately control for. Capital intensity has a positive and significant effect in all specifications.
Absorptive Capacity
Overall Results
Absorptive capacities are measured at the domestic firm level and interacted with our FDI measure. The results show that absorptive capacity influences the role of FDI spillovers, regardless of the type of estimator being used. In particular, the interaction term with productivity gap (gap) shows a significantly positive impact (columns 1 and 7) 17 . This argues against the findings of other studies claiming that a large technology gap is beneficial for local firms, since their catching-up potential increases (Findlay 1978; Wang and Blomström 1992; Smeets 2008) , and instead supports the idea that too large a gap hinders absorption potential (Blalock and Gertler 2009) .
The interaction with a domestic firm's technology (tech) has a significantly positive effect on domestic labor productivity (columns 2 and 8). This confirms the high number of studies pointing towards a positive effect of R&D (see section 2.2). The interaction term with skills, however, does not influence domestic labor productivity (columns 3 and 9). Firm size, measured by number of employees (size), shows a positive interaction with FDI spillovers which is significant (columns 4 and 10). Our results confirm the majority of studies which positively relate firm size to a domestic firm's capacity to absorb FDI spillovers.
The proximity to other firms in a subnational region (aggl) also shows a positive productivity effect in interaction with FDI spillovers (columns 5 and 11), which is in line with Barrios et al.'s (2006) findings. Finally, the interaction with exports, measured as export share (exp), also shows a significantly positive productivity effect (columns 6 and 12) which is in line with other empirical studies (e.g. Barrios and Strobl 2002 , Schoors and van der Tol 2002 , Lin at al. 2009 , Jordaan 2011b supporting the hypothesis that exporting renders domestic firms more competitive to bear up against negative rivalry effects created by multinationals (Crespo and Fontoura 2007) .
Overall, the coefficients of the interaction terms are larger for the IV 2SLS estimates compared to the OLS regressions. In other words, absorptive capacities seem to have a bigger impact on FDI spillovers when the potential endogeneity between the FDI spillover variable and domestic firm productivity is controlled for.
The Role of Domestic Firm Productivity
In a next step, we evaluate the role of domestic firm-level productivity for their absorptive capacity. Tables 6 and 7 show the IV 2SLS regression results for domestic firms by productivity level. FDI spillovers are negative in most specifications across all firms, but only rarely significant. Capital intensity again is significant and positive across all types of firms. The positive interaction term with technology gap (gap) is most important for firms with a low productivity level, almost equally high for high-productivity firms, whereas firms with a medium-productivity level benefit less from a lower technology gap (Table 6 , columns 1 and 7; Table 7 , column 1). The positive interaction terms with technology (tech) are only significant for low-productivity firms (Table 6 , column 2), while medium-and high-productivity firms fall short of the 10 percent significance level (Table 6 , column 8; Table 7 , column 2). The interaction term with skills (skills) is also positive and narrowly misses the 10 percent significance level for lowproductivity firms (Table 6 , column 3).
The interaction term with firm size (size) is positive and significant for low-productivity firms (Table 6 , column 4). Similarly, agglomeration (aggl) shows a significant and positive effect for low-productivity firms only (Table 6 , column 5). This may reflect firm size and the fact that smaller firms tend to benefit more from urbanization externalities, while larger firms are more self-sufficient (Jacobs 1961) . While the interaction terms with export share (exp) are insignificant across all types of firms (Table 6 , columns 6 and 12; Table 7 , column 6), the p-values and coefficient sizes reveal that export behaviour matters more for highly productive firms, confirming that exporters are more productive (Bernard and Jensen 1999) . Note that the effects on all domestic firms were significant (Table 5 , columns 6 and 12).
In sum, the results tend to suggest that absorptive capacities are more important for lowproductivity firms than for medium-and high-productivity firms, in terms of both statistical significance and in most cases also coefficient size.
The Role of Foreign Ownership Structure
In this section, we examine if foreign ownership structure influences the role of absorptive capacities of domestic firms in facilitating spillovers. Table 8 shows the IV 2SLS regression results for FDI from fully-owned firms (columns 1 to 6) and partially-owned firms (columns 7 to 12). Interestingly, the FDI spillovers effect tends to be negative and significant for partial foreign ownership, while it often shows positive coefficient signs for full foreign ownership which are mostly insignificant. Capital intensity shows a positive and significant effect across both types of foreign ownership structure.
The results indicate clearly that absorptive capacities more strongly influence spillovers from FDI with local participation (partial FDI). A domestic firm's lower technology gap (gap, columns 1 and 7), technology level (tech, columns 2 and 8), size (size, columns 4 and 10), and export share (exp, columns 6 and 12) have a significantly stronger beneficial impact on productivity spillovers from partial FDI compared to full FDI. Proximity to other firms (aggl) shows a significantly positive productivity effect from partial FDI (column 11), whereas there is no effect from agglomeration in the presence of fully-owned FDI (column 5).
The findings suggest that FDI that includes partial domestic ownership participation better facilitates firms with absorptive capacity to reap the benefits of productivity spillovers, perhaps because partial-FDI firms offer greater opportunities for technology diffusion. Note: p * < 0.1, p ** < 0.05, p *** < 0.01 (p-values in parentheses). All regressions include sector, subnational region, and year fixed effects. Standard errors are clustered at the country-sector level. Full foreign ownership: foreign participation = 100 percent. Partial foreign ownership: 10 percent >= foreign participation < 100 percent.
National Characteristics and Institutions
Overall Results
Finally, we focus on the role of host country characteristics and institutions. The OLS regression results are shown in Table 9 , while the IV 2SLS estimates are presented in Table 10 . To rule out the possibility that the impact of an institutional factor on FDI spillovers does not pick up another institutional characteristic for which we do not simultaneously control, we assess the cross-correlation of all national characteristics. Reassuringly, the correlation matrix (available upon request) shows that in all cases institutional factors have a correlation lower than 0.50. Moreover, only in three cases does the correlation exceed 0.40.
FDI spillovers mostly have a negative effect on labor productivity which is rarely significant, while capital intensity shows a consistently positive impact. The interaction of FDI with financial freedom (finance) shows a significantly positive effect on domestic firm productivity in the OLS regression (column 2). This supports studies finding that well-developed financial markets might ease the domestic firm's absorptive capacity and facilitate linkages (Agarwal et al. 2011, Javorcik and Spatareanu 2009) .
The interaction of our FDI measure with a country's government spending on education as percentage of GDP (educ1) has a strongly positive and significant productivity effect (column 3) in the OLS and IV 2SLS regressions, confirming the positive role of the local innovation infrastructure for FDI spillovers (e.g. Sinani 2009, Tytell and Yudaeva 2007) . Both trade indicators, namely a country's export share (trade1), and the absence of trade protectionism (trade2), are significant and interact positively with FDI spillovers (columns 7 and 8). This supports the view that FDI spillovers are larger in countries that are more open towards trade (Meyer and Sinani 2009 , Havranek and Irsova 2011 , Du et al. 2011 ). However, the interaction terms with the trade indicators are only significant in the OLS regressions.
While all other variables have no impact in the overall sample, the effect varies depending on the level of productivity of domestic firms as well as on the foreign ownership structure, as we show in the next two sections. Tables 11 to 13 show the IV 2SLS regression results by type of domestic firm productivity. The impact of FDI spillovers is insignificant across all specifications. The positive impact of capital intensity matters most for firms with a high-and low-productivity level, followed by medium-productivity firms.
The Role of Domestic Firm Productivity
The interaction term with a country's government spending on education as percentage of GDP (educ1) has a significantly positive productivity effect only for low-productivity firms (column 3). It is also interesting to take a look at the coefficient sizes and p-values across the three types of firms, suggesting that skilled labor becomes more important the less productive domestic firms are.
A country's export share (trade1) positively interacts with FDI spillovers for low-productivity firms (Table 11 , column 7). While the effect is statistically insignificant for medium-and highproductivity firms (Tables 12 and 13 , column 7), the coefficient sizes and p-values across the three types of firms suggest that an open trade regime is less important for more productive firms. The interaction term with the absence of trade protectionism (or openness to imports) (trade2) also shows a positive effect for low-productivity firms, but narrowly misses the 10 percent significance level (Table 11 , column 8).
Finally, the interaction term with sector concentration (hhi) shows a positive and significant impact on labor productivity for firms with low productivity levels (Table 11 , column 10). Our findings confirm the results of Barrios and Strobl (2002) showing that higher concentration of sectoral activity has positive productivity effects that are stronger for low-productivity firms. The interaction term with income per capita (income) is positive, but falls short of the threshold levels of statistical significance for low-productivity firms (Table 11 , column 11).
In sum, the interaction terms are only significant for low-productivity firms, confirming the previous finding that mediating factors matter more for lower-productivity firms. Among the various institutional variables we test, only a country's education spending, trade openness and sector concentration seem to mediate the spillover effects from FDI. 
The Role of Foreign Ownership Structure
Finally, we focus on the role of foreign ownership structure for national characteristics. Tables  14 and 15 report the IV 2SLS regression results for FDI spillovers from fully-owned versus partially-owned firms. The results show that national mediating factors influence FDI spillovers differently, depending on the type of foreign ownership.
More flexible labor markets (labor) positively affect them from partially-owned firms, but negatively influence productivity spillovers from fully-owned firms (column 1). Both effects, however, fall short of the threshold levels of statistical significance. Fully-foreign owned firms might be more constrained to transfer technology in a flexible labor market due to the risk of technology diffusion. Foreign firms with domestic participation, in contrast, tend to be characterized by more supply-linkages with the host country. In a flexible labor market, this could be beneficial to knowledge and productivity spillovers due to higher labor turnover. A country's financial freedom (finance) positively and significantly mediates the productivity effect from partially-owned FDI, but has no effect on the productivity effect generated by fullyowned FDI (column 2). It is possible that partially-owned foreign firms bring in scarce capital to developing countries (Harrison et al. 2004) , which seems to be facilitated by higher financial freedom. This would ease access to finance for local firms and strengthen their absorptive capacities.
Government spending on education (educ1) significantly increases the productivity effect from partial foreign ownership, while there is no effect from fully-owned FDI (column 3). This supports earlier findings that absorptive capacities contribute to greater productivity spillovers in the presence of partially foreign-owned firms than fully foreign-owned firms. A higher share of people with completed secondary and tertiary education as percentage of population (educ2) also interacts positively with spillovers from partially-owned foreign firms, although the effect is not statistically significant (Table 15 , column 4). Both interaction effects suggest that economies with higher skill availability benefit more strongly from partially-owned FDI, possibly due to more labor turnover of skilled labor to domestic firms.
Interestingly, higher skill availability in a country (educ2) significantly lowers the spillovers from fully-owned foreign firms (Table 14 , column 4). It may be possible that economies with a higher share of skilled people attract more fully-foreign owned firms whose higher technology intensity could crowd-out domestic producers, supporting the findings of Abraham et al. (2010) . Such firms could also bid away high quality labor from domestic firms, resulting in negative spillover effects.
A country's investment freedom (investm) positively and significantly interacts with FDI spillovers from partially-owned foreign firms, while the effect from fully-owned foreign firms is negative but narrowly misses the 10 percent level of significance (column 6). More investment freedom could attract more partially-owned FDI and thus increase the spillover potential due to technology leakages and more linkages to the host country. At the same time, investment freedom could also contribute to greater 'footloose' fully foreign-owned firms, with fewer linkages to the local economy and crowding-out potential.
Interestingly, a country's export share in GDP (trade1) significantly increases the spillover impact from partial foreign ownership, while the effect from full foreign ownership is negative but insignificant (column 7). Analogously, trade freedom (trade2) -reflecting the absence of trade protectionism including imports -positively moderates the productivity impact from partial foreign ownership, while the effect from fully-owned FDI is negative but again insignificant (column 8). Partially-owned foreign firms have a higher spillover potential because they are more integrated into their host countries in terms of sales and local sourcing (see Appendix D) . Nevertheless, they may still depend on exports or imported inputs, hence, trade openness and freedom positively interacts with FDI spillovers from such firms. Fully-owned FDI, in contrast, is more likely to be an export-platform with fewer local linkages and technology leakages.
Finally, income per capita (income) positively mediates the FDI spillover effect on domestic labor productivity from partially-owned FDI, while there is no effect for fully-owned FDI (column 11). This reflects the importance of national competitiveness and development, given the possibility of more local linkages for partially-owned foreign firms.
Overall, the results clearly indicate that spillovers from partially-owned FDI are positively mediated by various national and institutional factors. In contrast, national and institutional characteristics exert no or even a negative effect on spillovers from fully-owned FDI.
CONCLUSIONS
In this paper, we use a cross-section of more than 25,000 manufacturing firms in 78 LMICs from the World Bank's Enterprise Surveys Indicator Database to identify the mediating factors that determine intra-industry productivity spillovers. Besides OLS, this paper also applies an instrumental variables approach to addresses the potential endogeneity between FDI spillovers and domestic firm productivity. We differentiate between major types of mediating factors, namely the FDI spillover potential, domestic firms' absorptive capacity, and differences in host country factors and institutions. This is the first study to our knowledge that interacts FDI with all three types of mediating factors against productivity outcomes.
We find evidence for negative FDI spillovers overall, which we relate to increased competition in the short term for market share (both domestic and export) and skilled labor. Regarding the FDI spillover potential, we find a positive and significant impact in the overall sample for market orientation in the OLS regressions -the higher the share of FDI output sold domestically, the greater productivity spillovers to domestic firms. Splitting the sample into three productivity groups, we find that larger output share sold to the domestic market and larger share of local inputs contributes to higher spillovers for low-and medium-productivity firms.
Regarding a domestic firm's absorptive capacity, almost all variables show the expected coefficient signs, suggesting that a lower technology gap, firm technology, firm size, proximity to other firms, and export behaviour interact positively with FDI spillovers, although results vary by type of firm. In sum, the mediating factors are more significant for low-productivity firms, confirming that absorptive capacity correlates with firm-level productivity.
The overall results for national and institutional mediating factors suggest that a country's spending on education as well as trade openness (the latter can only be confirmed in the OLS regressions) matter most. However, again the results vary significantly depending on the productivity levels of domestic firms. Splitting the sample into three productivity levels reveals that a country's institutional framework only seems to benefit low-productivity firms. A country's spending on education, export share, and sector concentration significantly increase FDI spillovers.
In sum, all three types of mediating factors have an influence on domestic firms, although the actual effect is clearly related to domestic firm productivity. Low-productivity firms tend to benefit from FDI spillover potential and the institutional framework and also exhibit the highest absorptive capacity. The mediating factors might help them counterbalance some of the negative spillover effects from FDI despite their productivity disadvantage. Medium-productivity firms seem to be disadvantaged in terms of the institutional framework and also show lower benefits from FDI spillover potential and absorptive capacity. High-productivity firms only benefit from absorptive capacities -in particular a low productivity gap -while the FDI spillover potential and the institutional framework do not or negatively influence FDI spillovers for those firms.
We also assess whether the results depend on the structure of foreign ownership. Across all three types of mediating factors, we find strong evidence that partial foreign ownership shows more positive FDI spillovers on domestic firm productivity. Regarding the FDI spillover potential, the spillovers from partially-owned foreign firms are larger the higher the share of local sourcing is, which does not hold for fully-owned firms. On the other hand, foreign firms' sales to the domestic market exert a positive effect on FDI spillovers which is only significant for fully foreign-owned firms.
Our results also clearly indicate that a domestic firm's absorptive capacities, in particular a smaller technology gap, higher technology level, larger size, more agglomeration and higher export share, more strongly influence spillovers from FDI in the presence of FDI that includes local partners (partial foreign-owned) than they do in the presence fully foreign-owned FDI.
Finally, the role of local participation for the moderating effects of national characteristics is clearly positive. A country's financial freedom, government spending on education, investment freedom, export share, freedom of trade protectionism and income level positively interact with FDI from partially-owned firms. In contrast, national and institutional characteristics exert no or even a negative effect on spillovers from fully-owned FDI.
Overall, these findings suggest that policies designed to promote greater spillovers from foreign investment need to take into account not only these three important mediating factors -FDI spillover potential, absorptive capacity of domestic firms, and the host country environment -but also, critically, heterogeneity of firms in the host country. The effectiveness of interventions is likely to vary significantly depending on the characteristics of domestic firms, as well as the form of foreign investment.
While there has been substantial empirical work in the field of FDI spillovers over the past decade, much promising ground for research remains. Our findings suggest two areas in particular. First, this paper highlights the importance of firm heterogeneity in mediating spillover potential, both from the perspective of domestic firms and FDI. Improving our understanding of the mechanics of FDI spillovers, including positive knowledge diffusion and also negative competition effects, can help identify the impact of heterogeneity in firm productivity on spillovers. This will help guide policies designed to attract FDI and perhaps encourage domestic participation as well as policies intending explicitly to promote spillovers, including the increasingly popular supplier linkage programs.
Second, research on mediating factors should focus more on understanding better FDI spillover potential, particularly in the context of global value chain dynamics. Upstream of the form of FDI, a multinational's global production strategy can influence the FDI spillover potential. If production is highly internalized, e.g., because a large share of value added is considered a core competency, the multinational firm may have little interest in local sourcing beyond non-tradable services and standardized inputs like packaging. If production of inputs requires a high degree of technological sophistication, a multinational firm may opt to purchase inputs from existing global suppliers with whom it already has developed long-standing relationships. In both cases, the opportunity for positive local spillovers from FDI will be limited from the start. Given the increasing importance of global production chains and export platform FDI, understanding how spillover potential differs in this growing category of FDI is likely to become an important policy priority, particularly for small and low-income countries that rely increasingly on this type of investment. 
D. Summary Statistics
